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Finish review Question #: 21 


10:53651 Which of the following antibiotics are NOT frequently associated with C. difficile infection (CDI)? 
Corect 
E Flag question Select one: 


[Sra Feetsct} Gentamicin ¥ 


Rose Wang (ID:113212) this answer is correct. Gentamicin is not commonly 
associated with CDI. 

Cefotaxime X 

Levofloxacin % 

Clindamycin % 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Infectious Diarrhea 


LEARNING OBJECTIVE: 
To understand the diagnosis and pathophysiology of infectious diarrhea. 


BACKGROUND: 


Antibiotic-associated diarrhea is defined as diarrhea that occurs in associated with the administration of a 
course of antibiotics. Antibiotic use can alter the commensal flora of the gastrointestinal tract and cause 
diarrhea in approximately 5 - 35% of patients. Typically, antibiotic-associated diarrhea is mild and resolves 
spontaneously. The pathophysiology of antibiotic-associated diarrhea differs and can be due to osmotic 
diarrhea caused by reduce carbohydrate metabolism by colonic anaerobic organisms or opportunistic 
infections, accelerated gastrointestinal motility (e.g. with use of erythromycin), changes in intestinal 
absorption or secretion, bacterial overgrowth syndromes and Clostridium difficile infection (CDI). 


The most common organism responsible for antibiotic-associated diarrhea is C. difficile, accounting for 
approximately 10 - 20% of cases. C. difficile is an obligate, anaerobic, spore-producing, gram-positive bacillus 
present in feces and transmitted by the oral-fecal route. Other enteric organisms that may contribute to the 
development of antibiotic-associated diarrhea include Clostridium perfringens, Staphylococcus aureus, 
Candida albicans, and Salmonella species, The diagnosis of CDI is made based on the detection of C. 

difficile toxin in the stool or presence of characteristic pseudomembranous colitis on endoscopy. The range 
of clinical manifestations associated with CDI include watery diarrhea, abdominal pain and distention, toxic 
megacolon, perforation of the colon, sepsis, and death. 


Antibiotic exposure is the most important risk factor for acquiring CDI. The associated risk is highest during 
treatment and in the first month after antibiotic use, but may persist for up to 3 months or longer after 
discontinuing antibiotics. Antibiotics that are frequently associated with CDI include clindamycin, 
fluoroquinolones, broad-spectrum penicillins (e.g. ampicillin, piperacillin-tazobactam), and broad-spectrum 
cephalasporins (e.g. ceftriaxone, cefotaxime). However, any antibiotic can predispose to colonization by C. 
difficile, including metronidazole and vancomycin, which are used to treat CDI. The use of multiple antibiotic 
agents, high doses of antibiotics, and increased duration of treatment can all contribute to the risk of 
developing CDI. 


Gastric acid suppression with proton pump inhibitors (PPIs) or histamine-2 receptors antagonists (H2RAs) 
alter the microbiota of the stomach and large intestine, resulting in a reduction in the diversity of the gut 
microbiota. This causes the gastrointestinal environment to be more conducive to the germination of C. 
difficile spores. Gastric acid suppressing agents are associated with an increased risk of developing CDI and 
recurrent CDI has also been associated with their use. Other risk factors for acquiring CDI include advanced 
age, hospitalization, severe underlying illness, enteral feeding, gastrointestinal surgery, obesity, and cancer 
chemotherapy. 


RATIONALE: 
Correct Answer: 


e Gentamicin - Gentamicin is not commonly associated with CDI. 


Incorrect Answers: 


Question #: 22 


1D: 52685 


© qertotaxıme - I nis anupiotic Is commonly associatea witn UUI. 
e Levofloxacin - This antibiotic is commonly associated with CDI. 


© Clindamycin - This antibiotic is commonly associated with CDI. 


TAKEAWAY/KEY POINTS: 


Antibiotics that are frequently associated with CDI include clindamycin, fluoroquinolones, broad-spectrum 
penicillins (e.g. ampicillin, piperacillin-tazobactam), and broad-spectrum cephalosporins (e.g., ceftriaxone, 
cefotaxime). 


REFERENCE: 


[1] McDonald LC, Gerding DN, Johnson S et al. Clinical practice guidelines for Clostridium difficile infection in 
adults and children: 2017 update by the Infectious Diseases Society of America (IDSA) and Society for 
Healthcare Epidemiology of America (SHEA). Clin Infect Dis. 2018; 66: 987-994. 


[2] Roecker A, Bates B, Martin S. Gastrointestinal infections and enterotoxigenic poisonings. In: DiPiro JT, 
Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L eds. Pharmacotherapy: A Pathophysiologic Approach, 10e 
New York, NY: McGraw-Hill. 


[B] Bartlett JG. Clinical practice. Antibiotic associated diarrhea. N Engl J Med. 2002;346(5):334-9. 


[4] Ciaran PK, Lamont JT, Bakken JS. Clostridioides (formerly Clostridium) difficile infection in adults: 
Treatment and prevention. In: Calderwood SB, ed. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Gentamicin 


Which of the following non-antibiotic agents is NOT an appropriate option that can be used to manage 
travelers’ diarrhea (TD) in mild to moderate cases? 


Select one: 


Bismuth subsalicylate % 


Loperamide % 

Diphenoxylate X 

Polyethylene v 

heat alen Rose Wang (ID:113212) this answer is correct. Polyethylene glycol 3350 is an 
osmotic laxative used to treat constipation, and should not be given to patients 
experiencing TD. 


Marks for this submission: 1.00/1.00. 
TOPIC: Infectious Diarrhea 


LEARNING OBJECTIVE: 
To understand the prevention and management of infectious diarrhea. 


BACKGROUND: 


Travelers’ diarrhea (TD) is defined as the passage of three or more unformed stools within a 24-hour period 
during or shortly after returning from travel. This is often accompanied by nausea, vomiting, abdominal 
cramping, fever, or blood in stools. The most common causes of TD are bacterial pathogens, including 
Escherichia coli, Campylobacter species, Salmonella species, and Shigella species. Viruses may also cause TD, 
with rotavirus being the most common among the viral pathogens. TD is typically acquired through the 
ingestion of food or beverages contaminated with pathogens that cause diarrhea. The majority of TD 
infections occur during travel to low- and middle-income countries (e.g. Mexico, South and Southeast Asia, 
South and Central America). Most cases of TD occur between 4 and 14 days after arrival, but may occur 
within a much shorter time frame if the concentration of bacteria ingested is sufficiently high. Most cases of 
TD do not require antimicrobial therapy, as TD is generally self-limiting with symptoms lasting for 
approximately 1 - 5 days. 


Measures to prevent development of TD include proper hand hygiene, food and beverage precautions, 
vaccinations, and chemoprophylaxis. Patients should be educated to wash hands with soap and water prior 
to preparing meals, prior to eating meals, and after urination or defecation. Eating undercooked or raw meats 
and seafood, as well as unpasteurized eggs and dairy products should ideally be avoided. Patients should 
ideally only consume food that has been thoroughly cooked and served hot. Beverages should be bottled or 
disinfected. Bottled drinks should be consumed without ice, directly from the bottle with a straw rather than 
from a glass. Oral cholera vaccine (Dukoral®) is not routinely recommended for travelers as moderate quality 
data shows that it is not effective in preventing TD compared to placebo. 


Chemoprophylaxis is effective in reducing the rate of TD for individuals traveling from resource-rich to 
resource-poor areas, but should not be used routinely. It may be considered in patients with underlying 
conditions that would increase risk of complications from diarrhea or would be severely exacerbated by 
dehydration from diarrhea. This includes severe inflammatory bowel disease, severe immunosuppression (eg. 
complicated organ transplant patients), and severe vascular, cardiac, or kidney disease. Rifaximin is a non- 
absorbed antibiotic with a favourable safety profile that seems to be effective at preventing TD. 
Fluoroquinolones can also be considered as an option in select high-risk short-term travelers where 
chemoprophylaxis is considered essential. Bismuth subsalicylate can also prevent a significant number of TD 
cases but the doses required are inconvenient for the traveler, as it needs to be taken four times per day. 


Treatment of established TD involves use of antibiotics, antisecretory agents, and antimotility agents. Oral 
rehydration therapy is an important part of managing TD, especially in children. Most cases are self-limited 
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Y Fiag question 


Send Feedback 


and resolve on their own within 5 days ot treatment with only tluid replacement. However, medical evaluation 
is likely warranted in patients who develop high fever, bloody diarrhea, vomiting, or severe abdominal pain. 
Symptomatic management with non-antibiotic agents may be used as monotherapy in cases of mild or 
moderate diarrhea. For those with severe diarrhea, antimotility agents should be taken in conjunction with 
antibiotics. Antimotility agents (e.g. loperamide, diphenoxylate) do not treat the cause of diarrhea, but may 
be used to reduce the rate of stooling. These agents should be avoided in dysentery (e.g. bloody diarrhea, 
fever) and should be discontinued if symptoms worsen or diarrhea continues to be intractable after 2 days. 
Bismuth subsalicylate can also be used to treat the symptoms of diarrhea, but requires frequent dosing. 60 
mL or 4 tablets should be taken every 30 minutes until the diarrhea resolves or until 8 doses have been 
taken. 


Although most cases of TD should not be treated with antibiotics, antibiotic therapy may be reasonable in 
patients with severe diarrhea, associated with fever, as well as blood, pus, or mucus in the stool. Antibiotics 
can shorten disease duration to about 1 - 2 days and antimotility agents can limit symptoms to a period of 
hours. Azithromycin is the preferred option for patients with fever or diarrhea with blood or mucus, pregnant 
patients, children, and travelers to location where fluoroquinolone-resistant pathogens are prevalent (e.g. 
Southeast Asia). Azithromycin may be administered orally as a single 1 g dose or a 3 day course of 500 mg 
daily. Fluoroquinolones also have well established efficacy for TD, but are associated with multiple adverse 
events (e.g. peripheral neuropathy, tendon rupture, QT prolongation). They should also not be used in 
children or pregnant patients. Options include levofloxacin 500 mg po daily as a single dose or 3 day course, 
ciprofloxacin 750 mg as a single dose, or ciprofloxacin 500 mg po daily as a 3 day course. Rifaximin 200 mg 
po TID for 3 days may also be used, but should be reserved for patients in whom azithromycin or 
fluoroquinolones are not available or appropriate. This is due to the fact that Campylobacter species are 
generally resistant to rifamycins and their efficacy in patients with invasive diarrhea (e.g. bloody diarrhea and 
fever) has not been established. 


RATIONALE: 
Correct Answer: 


+ Polyethylene glycol 3350 - Polyethylene glycol 3350 is an osmotic laxative used to treat constipation, 
and should not be given to patients experiencing TD. 


Incorrect Answers: 


* Bismuth subsalicylate - Bismuth subsalicylate can be used to treat the symptoms of diarrhea, but 
requires frequent dosing. 60 mL or 4 tablets should be taken every 30 minutes until the diarrhea 
resolves or until 8 doses have been taken. 


* Loperamide - Antimotility agents (e.g. loperamide, diphenoxylate) do not treat the cause of diarrhea, 
but may be used to reduce the rate of stooling. 


* Diphenoxylate - Antimotility agents (e.g. loperamide, diphenoxylate) do not treat the cause of 
diarrhea, but may be used to reduce the rate of stooling. 


TAKEAWAY/KEY POINTS: 


Antimotility agents (e.g, loperamide, diphenoxylate) do not treat the cause of diarrhea, but may be used to 
reduce the rate of stooling. Bismuth subsalicylate can also be used to treat the symptoms of diarrhea, but 
requires frequent dosing. 60 mL or 4 tablets should be taken every 30 minutes until the diarrhea resolves or 
until 8 doses have been taken. 


REFERENCE: 


[1] Committee to Advise on Tropical Medicine and Travel (CATMAT). Statement on Travellers’ Diarrhea. An 
Advisory Committee Statement (ACS). Ottawa, ON: Public Health Agency of Canada; 2015 Apr. 
http://www. phac-aspe.ge.ca/tmp-pmv/catmat-cemtmv/assets/pdfs/diarrhea-diarrhee-eng,pdf. 


[2] Roecker A, Bates B, Martin S. Gastrointestinal infections and enterotoxigenic poisonings. In: DiPiro JT, 
Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L eds. Pharmacotherapy: A Pathophysiologic Approach, 10e 
New York, NY: McGraw-Hill. 


[3] LaRocque R, Harris JB. Travelers’ diarrhea: Microbiology, epidemiology, and prevention. In: Calderwood SB, 
ed. Waltham, MA. UpToDate; 2019. 


[4] LaRocque R, Harris JB. Travelers’ diarrhea: Clinical manifestations, diagnosis, and treatment. In: 
Calderwood SB, ed. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Polyethylene glycol 3350 


Which of the following is NOT a risk factor for developing C. difficile infection (CDI)? 


Select one: 
Antibiotic exposure ® 
Use of proton pump inhibitors % 
Gastrointestinal surgery ¥ 


Low body v 


weight Rose Wang (ID:113212) this answer is correct. This has not been associated with 


development of CDI. Obesity is a risk factor for CDI. 


| Correct} 
Marks for this submission: 1.00/1.00. 
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LEARNING OBJECTIVE: 
To understand the diagnosis and pathophysiology of infectious diarrhea. 


BACKGROUND: 


Antibiotic-associated diarrhea is defined as diarrhea that occurs in associated with the administration of a 
course of antibiotics. Antibiotic use can alter the commensal flora of the gastrointestinal tract and cause 
diarrhea in approximately 5 - 35% of patients. Typically, antibiotic-associated diarrhea is mild and resolves 
spontaneously. The pathophysiology of antibiotic-associated diarrhea differs and can be due to osmotic 
diarrhea caused by reduce carbohydrate metabolism by colonic anaerobic organisms or opportunistic 
infections, accelerated gastrointestinal motility (e.g. with use of erythromycin), changes in intestinal 
absorption or secretion, bacterial overgrowth syndromes and Clostridium difficile infection (CDI). 


The most common organism responsible for antibiotic-associated diarrhea is C. difficile, accounting for 
approximately 10 - 20% of cases. C. difficile is an obligate, anaerobic, spore-producing, gram-positive bacillus 
present in feces and transmitted by the oral-fecal route. Other enteric organisms that may contribute to the 
development of antibiotic-associated diarrhea include Clostridium perfringens, Staphylococcus aureus, 
Candida albicans, and Salmonella species. The diagnosis of CDI is made based on the detection of C. 

difficile toxin in the stool or presence of characteristic pseudomembranous colitis on endoscopy. The range 
of clinical manifestations associated with CDI include watery diarrhea, abdominal pain and distention, toxic 
megacolon, perforation of the colon, sepsis, and death. 


Antibiotic exposure is the most important risk factor for acquiring CDI. The associated risk is highest during 
treatment and in the first month after antibiotic use, but may persist for up to 3 months or longer after 
discontinuing antibiotics. Antibiotics that are frequently associated with CDI include clindamycin, 
fluoroquinolones, broad-spectrum penicillins (e.g. ampicillin, piperacillin-tazobactam), and broad-spectrum 
cephalosporins (e.g. ceftriaxone, cefotaxime). However, any antibiotic can predispose to colonization by C. 
difficile, including metronidazole and vancomycin, which are used to treat CDI. The use of multiple antibiotic 
agents, high doses of antibiotics, and increased duration of treatment can all contribute to the risk of 
developing CDI. 


Gastric acid suppression with proton pump inhibitors (PPIs) or histamine-2 receptors antagonists (H2RAs) 
alter the microbiota of the stomach and large intestine, resulting in a reduction in the diversity of the gut 
microbiota. This causes the gastrointestinal environment to be more conducive to the germination of C. 
difficile spores. Gastric acid suppressing agents are associated with an increased risk of developing CDI and 
recurrent CDI has also been associated with their use. Other risk factors for acquiring CDI include advanced 
age, hospitalization, severe underlying illness, enteral feeding, gastrointestinal surgery, obesity, and cancer 
chemotherapy. 


RATIONALE: 
Correct Answer: 


e Low body weight - This has not been associated with development of CDI. Obesity is a risk factor for 
CDI. 


Incorrect Answers: 


jotic exposure - Antibiotic exposure is the most important risk factor for acquiring CDI. The 
associated risk is highest during treatment and in the first month after antibiotic use, but may persist 
for up to 3 months or longer after discontinuing antibiotics. 


Use of proton pump inhibitors - Gastric acid suppressing agents are associated with an increased 
risk of developing CDI and recurrent CDI has also been associated with their use. 


Gastrointestinal surgery - Gastrointestinal surgery is a known risk factor for acquiring CDI. 


TAKEAWAY/KEY POINTS: 


Antibiotic exposure is the most important risk factor for acquiring CDI. Other risk factors for acquiring CDI 
include use of gastric acid suppressing agents, advanced age, hospitalization, severe underlying illness, 
enteral feeding, gastrointestinal surgery, obesity, and cancer chemotherapy. 


REFERENCE: 


[1] McDonald LC, Gerding DN, Johnson S etal. Clinical practice guidelines for Clostridium difficile infection in 
adults and children: 2017 update by the Infectious Diseases Society of America (IDSA) and Society for 
Healthcare Epidemiology of America (SHEA). Clin Infect Dis. 2018; 66: 987-994. 


[2] Roecker A, Bates B, Martin S. Gastrointestinal infections and enterotoxigenic poisonings. In: DiPiro JT, 
Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L eds. Pharmacotherapy: A Pathophysiologic Approach, 10e 
New York, NY: McGraw-Hill. 


[B] Bartlett JG. Clinical practice. Antibiotic associated diarrhea. N Engl J Med. 2002;346(5):334-9. 


[4] Ciaran PK, Lamont JT, Bakken JS. Clostridioides (formerly Clostridium) difficile infection in adults: 
Treatment and prevention. In: Calderwood SB, ed. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Low body weight 


Which of the following organisms is the most common cause of antibiotic-associated infectious diarrhea? 


Select one: 


Clostridium 4 
difficile Rose Wang (ID:113212) this answer is correct, The most common organism 


responsible for antibiotic-associated diarrhea is C. difficile, accounting for 
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approximately 10 - 20% of cases. 


Salmonella typhi% 
Clostridium perfringens ® 
Candida albicans * 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Infectious Diarrhea 


LEARNING OBJECTIVE: 
To understand the diagnosis and pathophysiology of infectious diarrhea. 


BACKGROUND: 


Antibiotic-associated diarrhea is defined as diarrhea that occurs in associated with the administration of a 
course of antibiotics. Antibiotic use can alter the commensal flora of the gastrointestinal tract and cause 
diarrhea in approximately 5 - 35% of patients. Typically, antibiotic-associated diarrhea is mild and resolves 
spontaneously. The pathophysiology of antibiotic-associated diarrhea differs and can be due to osmotic 
diarrhea caused by reduce carbohydrate metabolism by colonic anaerobic organisms or opportunistic 
infections, accelerated gastrointestinal motility (e.g. with use of erythromycin), changes in intestinal 
absorption or secretion, bacterial overgrowth syndromes and Clostridium difficile infection (CDI). 


The most common organism responsible for antibiotic-associated diarrhea is C. difficile, accounting for 
approximately 10 - 20% of cases. Other enteric organisms that may contribute to the development of 
antibiotic-associated diarthea include Clostridium perfringens, Staphylococcus aureus, Candida albicans, 

and Salmonella species. The diagnosis of CDI is made based on the detection of C. difficile toxin in the stool 
or presence of characteristic pseudomembranous colitis on endoscopy. Symptoms associated with CDI 
include watery diarrhea, abdominal pain and distention, and toxic megacolon. 


RATIONALE: 
Correct Answer: 


* Clostridium difficile - The most common organism responsible for antibiotic-associated diarrhea is 
C difficile, accounting for approximately 10 - 20% of cases. 


Incorrect Answers: 


+ Salmonella typhi - This enteric organism may contribute to the development of antibiotic-associated 
diarrhea, but is not the most common organism responsible for antibiotic-associated diarrhea. 


* Clostridium perfringens - This enteric organism may contribute to the development of antibiotic- 
associated diarrhea, but is not the most common organism responsible for antibiotic-associated 
diarrhea. 


e Candida albicans - This enteric organism may contribute to the development of antibiotic-associated 
diarrhea, but is not the most common organism responsible for antibiotic-associated diarrhea. 


TAKEAWAY/KEY POINTS: 


The most common organism responsible for antibiotic-associated diarrhea is C. difficile, accounting for 
approximately 10 - 20% of cases. Other enteric organisms that may contribute to the development of 
antibiotic-associated diarrhea include Clostridium perfringens, Staphylococcus aureus, Candida albicans, and 
Salmonella species. 


REFERENCE: 


[1] McDonald LC, Gerding DN, Johnson S et al. Clinical practice guidelines for Clostridium difficile infection in 
adults and children: 2017 update by the Infectious Diseases Society of America (IDSA) and Society for 
Healthcare Epidemiology of America (SHEA). Clin Infect Dis. 2018; 66: 987-994. 

[2] Roecker A, Bates B, Martin S. Gastrointestinal infections and enterotoxigenic poisonings. In: DiPiro JT, 
Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L eds. Pharmacotherapy: A Pathophysiologic Approach, 10e 
New York, NY: McGraw-Hill. 

[3] Bartlett JG. Clinical practice. Antibiotic associated diarrhea. N Engl J Med. 2002;346(5):334-9. 

[4] Ciaran PK, Lamont JT, Bakken JS. Clostridioides (formerly Clostridium) difficile infection in adults: 
Treatment and prevention. In: Calderwood SB, ed. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Clostridium difficile 


Which of the following antibiotic regimens is NOT appropriate for treatment of travelers’ diarrhea (TD)? 


Select one: 


Levofloxacin. 1000 mg pox 1 dose % 


Trimethoprim- v A 2 
sulfamethoxazole Rose Wang (ID: 113212) this answer is correct. Amoxicillin and 

160 mg/800 mg po trimethoprim-sulfamethoxazole are not recommended for the treatment of 
BID x3 days TD due to widespread antibiotic resistance among many routine enteric 


pathogens to these agents. 


Azithromycin 1000 mg po x 1 dose * 


Rifaximin 200 mg po TID x 3 days * 


Marks for this submission: 1.00/1.00. 
TOPIC: Infectious Diarrhea 


LEARNING OBJECTIVE: 
To understand the prevention and management of infectious diarrhea. 


BACKGROUND: 


Travelers’ diarrhea (TD) is defined as the passage of three or more unformed stools within a 24 hour period 
during or shortly after returning from travel. This is often accompanied by nausea, vomiting, abdominal 
cramping, fever, or blood in stools. The most common causes of TD are bacterial pathogens, including 
Escherichia coli, Campylobacter species, Salmonella species, and Shigella species. Viruses may also cause TD, 
with rotavirus being the most common among the viral pathogens. TD is typically acquired through the 
ingestion of food or beverages contaminated with pathogens that cause diarrhea, The majority of TD 
infections occur during travel to low- and middle-income countries (e.g. Mexico, South and Southeast Asia, 
South and Central America). Most cases of TD occur between 4 and 14 days after arrival, but may occur 
within a much shorter time frame if the concentration of bacteria ingested is sufficiently high. Most cases of 
TD do not require antimicrobial therapy, as TD is generally self-limiting with symptoms lasting for 
approximately 1 - 5 days. 


Measures to prevent development of TD include proper hand hygiene, food and beverage precautions, 
vaccinations, and chemoprophylaxis. Patients should be educated to wash hands with soap and water prior 
to preparing meals, prior to eating meals, and after urination or defecation. Eating undercooked or raw meats 
and seafood, as well as unpasteurized eggs and dairy products should ideally be avoided. Patients should 
ideally only consume food that has been thoroughly cooked and served hot. Beverages should be bottled or 
disinfected. Bottled drinks should be consumed without ice, directly from the bottle with a straw rather than 
from a glass. Oral cholera vaccine (Dukoral®) is not routinely recommended for travelers as moderate quality 
data shows that it is not effective in preventing TD compared to placebo 


Chemoprophylaxis is effective in reducing the rate of TD for individuals traveling from resource-rich to 
resource-poor areas, but should not be used routinely. It may be considered in patients with underlying 
conditions that would increase risk of complications from diarrhea or would be severely exacerbated by 
dehydration from diarrhea. This includes severe inflammatory bowel disease, severe immunosupprassion (eg. 
complicated organ transplant patients), and severe vascular, cardiac, or kidney disease. Rifaximin is a non- 
absorbed antibiotic with a favorable safety profile that seems to be effective at preventing TD. 
Fluoroquinolones can also be considered as an option in select high-risk short-term travelers where 
chemoprophylaxis is considered essential. Bismuth subsalicylate can also prevent a significant number of TD 
cases but the doses required are inconvenient for the traveler, as it needs to be taken four times per day. 


Treatment of established TD involves use of antibiotics, antisecretory agents, and antimotility agents. Oral 
rehydration therapy is an important part of managing TD, especially in children. Most cases are self-limited 
and resolve on their own within 5 days of treatment with only fluid replacement. However, medical evaluation 
is likely warranted in patients who develop high fever, bloody diarrhea, vomiting, or severe abdominal pain. 
Symptomatic management with non-antibiotic agents may be used as monotherapy in cases of mild or 
moderate diarrhea. For those with severe diarrhea, antimotility agents should be taken in conjunction with 
antibiotics, Antimotility agents (e.g. loperamide, diphenoxylate) do not treat the cause of diarrhea, but may 
be used to reduce the rate of stooling. These agents should be avoided in dysentery (e.g. bloody diarrhea, 
fever) and should be discontinued if symptoms worsen or diarrhea continues to be intractable after 2 days. 
Bismuth subsalicylate can also be used to treat the symptoms of diarrhea, but requires frequent dosing. 60 
mLor 4 tablets should be taken every 30 minutes until the diarrhea resolves or until 8 doses have been 
taken. 


Although most cases of TD should not be treated with antibiotics, antibiotic therapy may be reasonable in 
patients with severe diarrhea, associated with fever, as well as blood, pus, or mucus in the stool. Antibiotics 
can shorten disease duration to about 1 - 2 days and antimotility agents can limit symptoms to a period of 
hours. Azithromycin is the preferred option for patients with fever or diarrhea with blood or mucus, pregnant 
patients, children, and travelers to locations where fluoroquinolone-resistant pathogens are prevalent (e.g. 
Southeast Asia). Azithromycin may be administered orally as a single 1 g dose or a 3 day course of 500 mg 
daily. Fluoroquinolones also have well established efficacy for TD, but are associated with multiple adverse 
events (e.g. peripheral neuropathy, tendon rupture, QT prolongation). They should also not be used in 
children or pregnant patients. Options include levofloxacin 500 mg po daily as a single dose or 3 day course, 
ciprofloxacin 750 mg as a single dose, or ciprofloxacin 500 mg po daily as a 3 day course. Rifaximin 200 mg 
po TID for 3 days may also be used, but should be reserved for patients in whom azithromycin or 
fluoroquinolones are not available or appropriate. This is due to the fact that Campylobacter species are 
generally resistant to rifamycins and their efficacy in patients with invasive diarrhea (e.g. bloody diarrhea and 
fever) has not been established. Amoxicillin and trimethoprim-sulfamethoxazole are not recommended for 
the treatment of TD due to widespread antibiotic resistance among many routine enteric pathogens to these 
agents. 


RATIONALE: 
Correct Answer: 


e Trimethoprim-sulfamethoxazole 160 mg/800 mg po BID x3 days - Amoxicillin and trimethoprim- 
sulfamethoxazole are not recommended for the treatment of TD due to widespread antibiotic 
resistance among many routine enteric pathogens to these agents. 


Incorrect Answers: 


* Levofloxacin 1000 mg po x 1 dose - Fluoroquinolones also have well established efficacy for TD. 
Options include levofloxacin 1000 mg po daily as a single dose or 500 mg as a 3 day course, 
ciprofloxacin 750 mg as a single dose, or ciprofloxacin 500 mg po daily as a 3 day course. 


* Azithromycin 1000 mg po x 1 dose - Azithromycin is the preferred option for patients with fever or 
diarrhea with blood or mucus, pregnant patients, children, and travelers to location where 
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administered orally as a single 1 g dose or a 3 day course of 500 mg daily. 


eranan 


Rifaximin 200 mg po TID x 3 days - Rifaximin 200 mg po TID for 3 days may be used to treat TD, but 
should be reserved for patients in whom azithromycin or fluoroquinolones are not available or 
appropriate. 


TAKEAWAY/KEY POINTS: 


Amoxicillin and trimethoprim-sulfamethoxazole are not recommended for the treatment of TD due to 
widespread antibiotic resistance among many routine enteric pathogens to these agents. Appropriate 
antibiotic options for treatment of TD include azithromycin, fluoroquinolones, and rifaximin. 


REFERENCE: 


[1] Committee to Advise on Tropical Medicine and Travel (CATMAT). Statement on Travellers’ Diarrhea. An 
Advisory Committee Statement (ACS). Ottawa, ON: Public Health Agency of Canada; 2015 Apr. 

http://www. phac-aspc.gc.ca/tmp-pmv/catmat-ccmtmv/assets/pdfs/diarrhea-diarrhee-eng, pdf. 

[2] Roecker A, Bates B, Martin S. Gastrointestinal infections and enterotoxigenic poisonings. In: DiPiro JT, 
Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. eds, Pharmacotherapy: A Pathophysiologic Approach, 10e 
New York, NY: McGraw-Hill. 

[B] LaRocque R, Harris JB. Travelers’ diarrhea: Microbiology, epidemiology, and prevention. In: Calderwood $B, 
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The correct answer is: Trimethoprim-sulfamethoxazole 160 mg/800 mg po BID x3 days 


Which of the following statements regarding metronidazole for the treatment of C. difficile infection (CDI) 
is FALSE? 
Select one: 

Metronidazole is less expensive than vancomycin and fidaxomicin X 

Metronidazole is bacteriocidal against C. difficile * 

Metronidazole is not recommended for the treatment of severe CDI X 


Metronidazole should be given ata v 


dose of 500 mg PO TID for Rose Wang (ID:113212) this answer is correct. 

fulminant CDI In fulminant CDI, patients should receive a combination of 
vancomycin 500 mg PO/NG QID and metronidazole 500 
mg IV gh. 


Marks for this submission: 1.00/1.00. 
TOPIC: Infectious Diarrhea 


LEARNING OBJECTIVE: 
To understand the management of infectious diarrhea. 


BACKGROUND: 


Antibiotic-associated diarrhea is defined as diarrhea that occurs in associated with the administration of a 
course of antibiotics. Antibiotic use can alter the commensal flora of the gastrointestinal tract and cause 
diarrhea in approximately 5 - 35% of patients. Typically, antibiotic-associated diarrhea is mild and resolves 
spontaneously. The pathophysiology of antibiotic-associated diarrhea differs and can be due to osmotic 
diarrhea caused by reduce carbohydrate metabolism by colonic anaerobic organisms or opportunistic 
infections, accelerated gastrointestinal motility (e.g. with use of erythromycin), changes in intestinal 
absorption or secretion, bacterial overgrowth syndromes and Clostridium difficile infection (CDI). The most 
common organism responsible for antibiotic-associated diarrhea is C. difficile, accounting for approximately 
10 - 20% of cases. C. difficile is an obligate, anaerobic, spore-producing, gram-positive bacillus present in 
feces and transmitted by the oral-fecal route. Other enteric organisms that may contribute to the 
development of antibiotic-associated diarrhea include Clostridium perfringens, Staphylococcus aureus, 
Candida albicans, and Salmonella species. 


Antibiotic exposure is the most important risk factor for acquiring CDI. The associated risk is highest during 
treatment and in the first month after antibiotic use, but may persist for up to 3 months or longer after 
discontinuing antibiotics. Antibiotics that are frequently associated with CDI include clindamycin, 
fluoroquinolones, broad-spectrum penicillins (e.g. ampicillin, piperacillin-tazobactam), and broad-spectrum 
cephalosporins (e.g. ceftriaxone, cefotaxime). However, any antibiotic can predispose to colonization by C. 
difficile, including metronidazole and vancomycin, which are used to treat CDI. The use of multiple antibiotic 
agents, high doses of antibiotics, and increased duration of treatment can all contribute to the risk of 
developing CDI. Gastric acid suppression with proton pump inhibitors (PPIs) or histamine-2 receptors 
antagonists (H2RAs) alter the microbiota of the stomach and large intestine, resulting in a reduction in the 
diversity of the gut microbiota. This causes the gastrointestinal environment to be more conducive to the 
germination of C. difficile spores. Gastric acid suppressing agents are associated with an increased risk of 
developing CDI and recurrent CDI has also been associated with their use. Other risk factors for acquiring CDI 
include advanced age, hospitalization, severe underlying illness, enteral feeding, gastrointestinal surgery, 
obesity, and cancer chemotherapy. 


The diagnosis of CDI should be suspected in those with acute diarrhea (i.e. >3 unformed stools in 24 hours) 


Question #: 27 


ID: 53649 


Corect 


with no other clear explanation (e.g. laxative use), particularly in the presence ot relevant risk tactors. Patients 
with suspected CDI should preemptively be placed on contact precautions pending diagnostic evaluation 
and liquid stool should be sent for laboratory testing. Formed stool from asymptomatic patients should not 
be sent for testing, as the presence of C. difficile toxin gene does not distinguish between CDI and 
asymptomatic carriage, which does not require treatment. The diagnosis of CDI is established based on the 
detection of C. difficile toxin in the stool or the presence of characteristic pseudomembranous colitis on 
endoscopy. 


The range of clinical manifestations associated with CDI include watery diarrhea, abdominal pain and 
distention, toxic megacolon, perforation of the colon, sepsis, and death, Patients typically also present with 
fever and leukocytosis. CDI can be classified into non-severe, severe, and fulminant CDI. The criteria for non- 
severe CDI consists of leukocytosis with a white blood cell (WBC) count of <15 x 10^9L and a serum 
creatinine (SCr) level of <133 memol/L. The criteria for severe CDI includes a WBC count >15 x 1049/L or a 
SCr level >133 mcmol/L. Fulminant CDI is characterized by hypotension or shock, ileus, or megacolon. 


The treatment of CDI is dependent upon if the episode of CDI is an initial episode, first recurrence, or a 
subsequent recurrence. For an initial episode of CDI, the appropriate treatment is selected based on disease 
severity. In patients with non-severe CDI, either vancomycin 125 mg PO QID or fidaxomicin 200 mg PO BID is 
recommended, Metronidazole dosed at 500 mg PO TID is an alternative option if vancomycin and 
fidaxomicin are not available. Oral vancomycin is not absorbed systemically and achieves predictably high 
levels in the colon. IV vancomycin should not be used for treatment of CDI, as it is not excreted in sufficient 
amounts into the colon. Fidaxomicin and metronidazole are bactericidal against C. difficile, whereas 
vancomycin is bacteriostatic. Fidaxomycin has clinical cure rates similar to vancomycin, but has been 
associated with significantly lower rates of recurrence than vancomycin. Fidaxomicin is significantly more 
expensive than vancomycin and metronidazole. Metronidazole is less expensive than vancomycin. 


In patients with severe CDI, vancomycin or fidaxomicin are recommended at the same doses used to treat 
non-severe CDI. Metronidazole is not recommended for treatment of severe CDI, as it has been associated 
with higher rates of treatment failure. In fulminant CDI, patients should receive a combination of vancomycin 
500 mg PO/NG QID and metronidazole 500 mg |V q8h. If ileus is present, rectal vancomycin may be 
administered as a retention enema at a dose of 500 mg in 100 mL normal saline PR, retained as long as 
possible and readministered q6h. Rectal vancomycin can be given in addition to oral if the ileus is partial or in 
place of oral vancomycin if the ileus is complete. 


The standard duration of antibiotic therapy for CDI is 10 days. In patients who are recovering or whose 
symptoms have resolved, repeat stool samples should not be sent to confirm eradication, as up to 50% of 
patients have positive stool assays for up to 6 weeks following completion of therapy. 


RATIONALE: 
Correct Answer: 
+ Metronidazole should be given at a dose of 500 mg PO TID for fulminant CDI - In fulminant CDI, 


patients should receive a combination of vancomycin 500 mg PO/NG QID and metronidazole 500 mg 


IV q8h. 


Incorrect Answers: 


* Metronidazole is less expensive than vancomycin and fidaxomicin - Fidaxomicin is significantly 
more expensive than vancomycin and metronidazole, Metronidazole is less expensive than 
vancomycin. 


Metronidazole is bactericidal against C. difficile - Fidaxomicin and metronidazole are bactericidal 
against C. difficile, whereas vancomycin is bacteriostatic. 


Metronidazole is not recommended for the treatment of severe CDI - Metronidazole is not 
recommended for treatment of severe CDI, as it has been associated with higher rates of treatment 
failure. 


TAKEAWAY/KEY POINTS: 


Metronidazole is not recommended for treatment of severe CDI, as it has been associated with higher rates 
of treatment failure. In fulminant CDI, patients should receive a combination of vancomycin 500 mg PO/NG 
ID and metronidazole 500 mg IV q8h. Metronidazole is less expensive than vancomycin and fidaxomicin, 
and is bacteriostatic against C. difficile. 


REFERENCE: 
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Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L eds. Pharmacotherapy: A Pathophysiolagic Approach, 10e 
New York, NY: McGraw-Hill. 


[B] Bartlett JG. Clinical practice. Antibiotic associated diarrhea. N Engl J Med. 2002;346(5):334-9. 
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Treatment and prevention. In: Calderwood SB, ed. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Metronidazole should be given at a dose of 500 mg PO TID for fulminant CDI 


Which of the following statements regarding antibiotics for the treatment of travelers’ diarrhea (TD) is 
FALSE? 


Select one: 


Most cases of TD should not be treated with antibiotics * 


ANULIVUL merapy Galt shuren Uie UUTAUUN UF 1U LU 1 2 uays e 


Antimotility agents should not v 
be taken with antibiotics in 
patients with severe diarrhea 


Rose Wang (ID:113212) this answer is correct. For patients 
with severe TD, antimorility agents (e.g. loperamide, 
diphenoxylate) shoud be taken in conjunction with antibiotics. 


Azithromycin is the preferred antibiotic in pregnant patients and children % 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Infectious Diarrhea 


LEARNING OBJECTIVE: 
To understand the prevention and management of infectious diarrhea. 


BACKGROUND: 


Travelers’ diarrhea (TD) is defined as the passage of three or more unformed stools within a 24 hour period 
during or shortly after returning from travel. This is often accompanied by nausea, vomiting, abdominal 
cramping, fever, or blood in stools. The most common causes of TD are bacterial pathogens, 

including Escherichia coli, Campylobacter species, Salmonella species, and Shigella species. Viruses may also 
cause TD, with rotavirus being the most common among the viral pathogens. TD is typically acquired 
through the ingestion of food or beverages contaminated with pathogens that cause diarrhea. The majority 
of TD infections occur during travel to low- and middle-income countries (e.g. Mexico, South and Southeast 
Asia, South and Central America). Most cases of TD occur between 4 and 14 days after arrival, but may occur 
within a much shorter time frame if the concentration of bacteria ingested is sufficiently high. Most cases of 
TD do not require antimicrobial therapy, as TD is generally self-limiting with symptoms lasting for 
approximately 1 - 5 days. 


Measures to prevent development of TD include proper hand hygiene, food and beverage precautions, 
vaccinations, and chemoprophylaxis. Patients should be educated to wash hands with soap and water prior 
to preparing meals, prior to eating meals, and after urination or defecation. Eating undercooked or raw meats 
and seafood, as well as unpasteurized eggs and dairy products should ideally be avoided. Patients should 
ideally only consume food that has been thoroughly cooked and served hot. Beverages should be bottled or 
disinfected. Bottled drinks should be consumed without ice, directly from the bottle with a straw rather than 
from a glass. Oral cholera vaccine (Dukoral®) is not routinely recommended for travelers as moderate quality 
data shows that it is not effective in preventing TD compared to placebo. 


Chemoprophylayis is effective in reducing the rate of TD for individuals traveling from resource-rich to 
resource-poor areas, but should not be used routinely. It may be considered in patients with underlying 
conditions that would increase risk of complications from diarrhea or would be severely exacerbation by 
dehydration from diarrhea. This includes severe inflammatory bowel disease, severe immunosuppression (e.g. 
complicated organ transplant patients), and severe vascular, cardiac, or kidney disease. Rifaximin is a non- 
absorbed antibiotic with a favourable safety profile that seems to be effective at preventing TD. 
Fluoroquinolones can also be considered as an option in select high-risk short-term travelers where 
chemoprophylaxis is considered essential. Bismuth subsalicylate can also prevent a significant number of TD 
cases but the doses required are inconvenient for the traveler, as it needs to be taken four times per day. 


Treatment of established TD involves use of antibiotics, antisecretory agents, and antimotility agents. Oral 
rehydration therapy is an important part of managing TD, especially in children. Most cases are self-limited 
and resolve on their own within 5 days of treatment with only fluid replacement. However, medical evaluation 
is likely warranted in patients who develop high fever, bloody diarrhea, vomiting, or severe abdominal pain. 
Symptomatic management with non-antibiotic agents may be used as monotherapy in cases of mild or 
moderate diarrhea. For those with severe diarrhea, antimotility agents shoud be taken in conjunction with 
antibiotics. Antimotility agents (e.g. loperamide, diphenoxylate) do not treat the cause of diarrhea, but may 
be used to reduce the rate of stooling. These agents should be avoided in dysentery (e.g. bloody diarrhea, 
fever) and should be discontinued if symptoms worsen or diarrhea continues to be intractable after 2 days. 
Bismuth subsalicylate can also be used to treat the symptoms of diarrhea, but requires frequent dosing. 60 
mLor 4 tablets should be taken every 30 minutes until the diarrhea resolves or until 8 doses have been 
taken. 


Although most cases of TD should not be treated with antibiotics, antibiotic therapy may be reasonable in 
patients with severe diarrhea, associated with fever, as well as blood, pus, or mucus in the stool. Antibiotics 
can shorten disease duration to about 1 - 2 days and antimotility agents can limit symptoms to a period of 
hours. Azithromycin is the preferred option for patients with fever or diarrhea with blood or mucus, pregnant 
patients, children, and travelers to location where fluoroquinolone-resistant pathogens are prevalent (e.g. 
Southeast Asia). Azithromycin may be administered orally as a single 1 g dose or a 3 day coures of 500 mg 
daily. Fluoroquinolones also have well established efficacy for TD, but are associated with multiple adverse 
events (e.g. peripheral neuropathy, tendon rupture, QT prolongation). They should also not be used in 
children pregnant patients. Options include levofloxacin 500 mg po daily as a single dose or 3 day course, 
ciprofloxacin 750 mg as a single dose, or ciprofloxacin 500 mg po daily as a 3 day course. Rifaximin 200 mg 
po TID for 3 days may also be used, but should be reserved for patients in whom azithromycin or 
fluoroquinolones are not available or appropriate. This is due to the fact that Campylobacter species are 
generally resistant to rifamycins and their efficacy in patients with invasive diarrhea (e.g. bloody diarrhea and 
fever) has not be established. Amoxicillin and trimethoprim-sulfamethoxazole are not recommended for the 
treatment of TD due to widespread antibiotic resistance among many routine enteric pathogens to these 
agents. 


RATIONALE: 


Correct Answer: 


* Antimotility agents should not be taken with antibiotics in patients with severe diarrhea - For 
patients with severe TD, antimotility agents (e.g. loperamide, diphenoxylate) should be taken in 
conjunction with antibiotics. 


Incorrect Answers: 


* Most cases of TD should not be treated with antibiotics - Although most cases of TD should not be 
treated with antibiotics. antibiotic theranv mav be reasonable in patients with severe diarrhea 


associated with fever, as well as blood, pus, or mucus in the stool. 


jotic therapy can shorten the duration of TD to 1 - 2 days - Antibiotics can shorten disease 
duration to about 1 - 2 days and antimotility agents can limit symptoms to a petiod of hours. 


+ Azithromycin is the preferred antibiotic in pregnant patients and children - Azithromycin is the 
preferred option for patients with fever or diarrhea with blood or mucus, pregnant patients, children, 
and travelers to location where fluoroquinolone-resistant pathogens are prevalent (e.g. Southeast 
Asia). 


TAKEAWAY/KEY POINTS: 


Although most cases of TD should not be treated with antibiotics, antibiotic therapy can shorten disease 
duration to about 1 - 2 days. Azithromycin is the preferred option for patients with fever or diarrhea with 
blood or mucus, pregnant patients, children, and travelers to location where fluoroquinolone-resistant 
pathogens are prevalent. For patients with severe TD, antimotility agents (e.g. loperamide, diphenoxylate) 
should be taken in conjunction with antibiotics. 
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Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L eds. Pharmacotherapy: A Pathophysiologic Approach, 10e 
New York, NY: McGraw-Hill. 


[B] LaRocque R, Harris JB. Travelers’ diarrhea: Microbiology, epidemiology, and prevention. In: Calderwood SB, 
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[4] LaRocque R, Harris JB. Travelers’ diarrhea: Clinical manifestations, diagnosis, and treatment. In: 
Calderwood SB, ed. Waltham, MA.: UpToDate; 2019. 


The correct answer 
diarrhea 


agents should not be taken with antibiotics in patients with severe 


Question #: 28 


1D: 53644 ML presents to the hospital with a second episode of C. difficile infection (CDI). His first episode of 
CDI was treated with a 10 day course of metronidazole. 


Corect 


What is the most appropriate treatment to initiate at this time? 


Select one: 
Metronidazole 500 mg PO TID % 
Vancomycin v r 7 
125 mgPO Rose Wang (ID:113212) this answer is correct. For patients with a first recurrence of 


alb CDI, vancomycin 125 mg PO QID for 10 days should be given if metronidazole was 
used for the initial episode. 


Fidaxomicin 200 mg PO BID * 


Vancomycin in a tapered and pulsed regimen X 


Marks for this submission: 1.00/1.00. 
TOPIC: Infectious Diarrhea 


LEARNING OBJECTIVE: 
To understand the management of infectious diarrhea. 


BACKGROUND: 


Antibiotic-associated diarrhea is defined as diarrhea that occurs in associated with the administration of a 
course of antibiotics. Antibiotic use can alter the commensal flora of the gastrointestinal tract and cause 
diarrhea in approximately 5 - 35% of patients. Typically, antibiotic-associated diarrhea is mild and resolves 
spontaneously. The pathophysiology of antibiotic-associated diarrhea differs and can be due to osmotic 
diarrhea caused by reduce carbohydrate metabolism by colonic anaerobic organisms or opportunistic 
infections, accelerated gastrointestinal motility (e.g. with use of erythromycin), changes in intestinal 
absorption or secretion, bacterial overgrowth syndromes and Clostridium difficile infection (CDI). The most 
common organism responsible for antibiotic-associated diarrhea is C. difficile, accounting for approximately 
10 - 20% of cases. C. difficile is an obligate, anaerobic, spore-producing, gram-positive bacillus present in 
feces and transmitted by the oral-fecal route. Other enteric organisms that may contribute to the 
development of antibiotic-associated diarrhea include Clostridium perfringens, Staphylococcus aureus, 
Candida albicans, and Salmonella species. 


The diagnosis of CDI should be suspected in those with acute diarrhea (i.e. 23 unformed stools in 24 hours) 
with no other clear explanation (e.g, laxative use), particularly in the presence of relevant risk factors. Patients 
with suspected CDI should preemptively be placed on contact precautions pending diagnostic evaluation 
and liquid stool should be sent for laboratory testing. Formed stool from asymptomatic patients should not 
be sent for testing, as the presence of C. difficile toxin gene does not distinguish between CDI and 
asymptomatic carriage, which does not require treatment. The diagnosis of CDI is established based on the 
detection of C. difficile toxin in the stool or the presence of characteristic pseudomembranous colitis on 
endoscopy. 


Question # 29 


1D: 53691 


Corect 


The range of clinical manifestations associated with CDI include watery diarrhea, abdominal pain and 
distention, toxic megacolon, perforation of the colon, sepsis, and death. Patients typically also present with 
fever and leukocytosis. CDI can be classified into non-severe, severe, and fulminant CDI. The criteria for non- 
severe CDI consists of leukocytosis with a white blood cell (WBC) count of <15 x 10^9L and a serum 
creatinine (SCr) level of <133 mcmol/L. The criteria for severe CDI includes a WBC count >15 x 1049/L or a 
SCr level 2133 memol/L. Fulminant CDI is characterized by hypotension or shock, ileus, or megacolon. 


The treatment of CDI is dependent upon if the episode of CDI is an initial episode, first recurrence, or a 
subsequent recurrence. For an initial episode of CDI, the appropriate treatment is selected based on disease 
severity. In patients with non-severe CDI, either vancomycin 125 mg PO QID or fidaxomicin 200 mg PO BID is 
recommended. Metronidazole dosed at 500 mg PO TID is an alternative option if vancomycin and 
fidaxomicin are not available. Oral vancomycin is not absorbed systemically and achieves predictably high 
levels in the colon. IV vancomycin should not be used for treatment of CDI, as it is not excreted in sufficient 
amounts into the colon. Fidaxomicin is bactericidal against C. difficile, whereas vancomycin and 
metronidazole are bacteriostatic. It has clinical cure rates similar to vancomycin, but has been associated with 
significantly lower rates of recurrence than vancomycin. Fidaxomicin is significantly more expensive than 
vancomycin and metronidazole. Metronidazole is less expensive than vancomycin. 

In patients with severe CDI, vancomycin or fidaxomicin are recommended at the same doses used to treat 
non-severe CDI. Metronidazole is not recommended for treatment of severe CDI, as it has been associated 
with higher rates of treatment failure. In fulminant CDI, patients should receive a combination of vancomycin 
500 mg PO/NG QID and metronidazole 500 mg |V ggh. If ileus is present, rectal vancomycin may be 
administered as a retention enema at a dose of 500 mg in 100 mL normal saline PR, retained as long as 
possible and readministered q6h. Rectal vancomycin can be given in addition to oral if the ileus is partial or in 
place of oral vancomycin if the ileus is complete. 

For patients with a first recurrence of CDI, vancomycin 125 mg PO QID for 10 days should be given if 
metronidazole was used for the initial episode. If vancomycin was used for the initial episode, fidaxomicin 
200 mg PO BID for 10 days ora prolonged tapered and pulsed vancomycin regimen (e.g. 125 mg PO QID for 
10 - 14 days, then 125 mg PO BID for 1 week, then 125 mg PO daily for 1 week, then 125 mg PO every 2 - 3 
days for 2 - 8 weeks) should be given. For patients with a second recurrence of CDI, reasonable treatment 
options include vancomycin in a tapered and pulsed regimen, vancomycin 125 mg PO QID for 10 days 
followed by rifaximin 400 mg PO TID for 20 days, fidaxomicin 200 mg PO BID for 10 days, or fecal microbiota 
transplanation. 


RATIONALE: 
Correct Answer: 


* Vancomycin 125 mg PO QID - For patients with a first recurrence of CDI, vancomycin 125 mg PO QID 
for 10 days should be given if metronidazole was used for the initial episode. 


Incorrect Answers: 


+ Metronidazole 500 mg PO TID - For patients with a first recurrence of CDI, vancomycin 125 mg PO 
QID for 10 days should be given if metronidazole was used for the initial episode. 


* Fidaxomicin 200 mg PO BID - For patients with a first recurrence of CDI, vancomycin 125 mg PO QID 
for 10 days should be given if metronidazole was used for the initial episode. 


* Vancomycin in a tapered and pulsed regimen - For patients with a first recurrence of CDI, 
vancomycin 125 mg PO GID for 10 days should be given if metronidazole was used for the initial 
episode. 


TAKEAWAY/KEY POINTS: 


For patients with a first recurrence of CDI, vancomycin 125 mg PO QID for 10 days should be given if 
metronidazole was used for the initial episode. 
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Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L eds. Pharmacotherapy: A Pathophysiologic Approach, 10e 
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The correct answer is: Vancomycin 125 mg PO QID 


Which of the following is NOT consistent with the signs and symptoms of travelers’ diarrhea (TD)? 


Select one: 
Blood present in stools % 
Presence of abdominal cramps X% 
Three or more loose stools per day * 


Diarrhea lasting =v 


longer than 2 weeks Rose Wang (ID:113212) this answer is correct, TD is generally self- 


limiting with symptoms lasting for approximately 1 - 5 days. 


Question #: 30 


1D: 53688 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Infectious Diarrhea 


LEARNING OBJECTIVE: 
To understand the signs and symptoms of infectious diarrhea. 


BACKGROUND: 


Travelers’ diarrhea (TD) is defined as the passage of three or more unformed stools within a 24 hour period 
during or shortly after returning from travel. This is often accompanied by nausea, vomiting, abdominal 
cramping, fever, or blood in stools. The most common causes of TD are bacterial pathogens, 

including Escherichia coli, Campylobacter species, Salmonella species, and Shigella species. Viruses may also 
cause TD, with rotavirus being the most common among the viral pathogens. TD is typically acquired 
through the ingestion of food or beverages contaminated with pathogens that cause diarrhea, The majority 
of TD infections occur during travel to low- and middle-income countries (e.g. Mexico, South and Southeast 
Asia, South and Central America). Most cases of TD occur between 4 and 14 days after arrival, but may occur 
within a much shorter time frame if the concentration of bacteria ingested is sufficiently high. Most cases of 
TD do not require antimicrobial therapy, as TD is generally self-limiting with symptoms lasting for 
approximately 1 - 5 days. 


Measures to prevent development of TD include proper hand hygiene, food and beverage precautions, 
vaccinations, and chemoprophylaxis. Patients should be educated to wash hands with soap and water prior 
to preparing meals, prior to eating meals, and after urination or defecation. Eating undercooked or raw meats 
and seafood, as well as unpasteurized eggs and dairy products should ideally be avoided, Patients should 
ideally only consume food that has been thoroughly cooked and served hot. Beverages should be bottled or 
disinfected. Bottled drinks should be consumed without ice, directly from the bottle with a straw rather than 
from a glass. Oral cholera vaccine (Dukoral®) is not routinely recommended for travelers as moderate quality 
data shows that it is not effective in preventing TD compared to placebo. 


Chemoprophylaxis is effective in reducing the rate of TD for individuals traveling from resource-rich to 
resource-poor areas, but should not be used routinely. It may be considered in patients with underlying 
conditions that would increase risk of complications from diarrhea or would be severely exacerbation by 
dehydration from diarrhea. This includes severe inflammatory bowel disease, severe immunasupprassion (e.g 
complicated organ transplant patients), and severe vascular, cardiac, or kidney disease. Rifaximin is a non- 
absorbed antibiotic with a favourable safety profile that seems to be effective at preventing TD. 
Fluoroquinolones can also be considered as an option in select high-risk short-term travelers where 
chemoprophylaxis is considered essential. Bismuth subsalicylate can also prevent a significant number of TD 
cases but the doses required are inconvenient for the traveler, as it needs to be taken four times per day. 


Treatment of established TD involves use of antibiotics, antisecretory agents, and antimotility agents. Oral 
rehydration therapy is also an important part of managing TD, especially in children. 


RATIONALE: 
Correct Answer: 


* Diarrhea lasting longer than 2 weeks - TD is generally self-limiting with symptoms lasting for 
approximately 1 - 5 days. 


Incorrect Answers: 


+ Blood present in stools - Symptoms consistent with TD include nausea, vomiting, abdominal 
cramping, fever, and blood in stools. 


Presence of abdominal cramps - Symptoms consistent with TD include nausea, vomiting, abdominal 
cramping, fever, and blood in stools. 


* Three or more loose stools per day - TD is defined as the passage of three or more unformed stools 
within a 24 hour period during or shortly after returning from travel. 


TAKEAWAY/KEY POINTS: 


Travelers’ diarrhea (TD) is defined as the passage of three or more unformed stools within a 24 hour period 
during or shortly after returning from travel. This is often accompanied by nausea, vomiting, abdominal 
cramping, fever, or blood in stools. Most cases of TD do not require antimicrobial therapy, as TD is generally 
self-limiting with symptoms lasting for approximately 1 - 5 days. 
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The correct answer is: Diarrhea lasting longer than 2 weeks 


Which of the following statements regarding risk factors for C. difficile infection (CDI) is FALSE? 
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Select one: 
The most important tisk factor for developing CDI is antibiotic exposure % 
Antibiotics that are frequently associated with CDI include clindamycin and fluoroquinolones ¥ 


Use of any antibioticcan  ¥ 
contribute to CDI, except 
metronidazole and 

vancomycin 


Rose Wang (ID: 113212) this answer is correct. Any antibiotic 
can predispose to colonization by C. difficile, including 
metronidazole and vancomycin, which are used to treat CDI. 


Increased duration of anbiotic treatment can contribute to the risk of developing CDI % 
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TOPIC: Infectious Diarrhea 


LEARNING OBJECTIVE: 
To understand the diagnosis and pathophysiology of infectious diarrhea. 


BACKGROUND: 


Antibiotic-associated diarrhea is defined as diarrhea that occurs in associated with the administration of a 
course of antibiotics. Antibiotic use can alter the commensal flora of the gastrointestinal tract and cause 
diarrhea in approximately 5 - 35% of patients. Typically, antibiotic-associated diarrhea is mild and resolves 
spontaneously. The pathophysiology of antibiotic-associated diarrhea differs and can be due to osmotic 
diarrhea caused by reduce carbohydrate metabolism by colonic anaerobic organisms or opportunistic 
infections, accelerated gastrointestinal motility (e.g. with use of erythromycin), changes in intestinal 
absorption or secretion, bacterial overgrowth syndromes and Clostridium difficile infection (CDI). 


The most common organism responsible for antibiotic-associated diarrhea is C. difficile, accounting for 
approximately 10 - 20% of cases. C. difficile is an obligate, anaerobic, spore-producing, gram-positive bacillus 
present in feces and transmitted by the oral-fecal route. Other enteric organisms that may contribute to the 
development of antibiotic-associated diarrhea include Clostridium perfringens, Staphylococcus aureus, 
Candida albicans, and Salmonella species. The diagnosis of CDI is made based on the detection of C. 

difficile toxin in the stool or presence of characteristic pseudomembranous colitis on endoscopy. The range 
of clinical manifestations associated with CDI include watery diarrhea, abdominal pain and distention, toxic 
megacolon, perforation of the colon, sepsis, and death. 


Antibiotic exposure is the most important risk factor for acquiring CDI. The associated risk is highest during 
treatment and in the first month after antibiotic use, but may persist for up to 3 months or longer after 
discontinuing antibiotics. Antibiotics that are frequently associated with CDI include clindamycin, 
fluoroquinolones, broad-spectrum penicillins (e.g. ampicillin, piperacillin-tazobactam), and broad-spectrum 
cephalosporins (e.g. ceftriaxone, cefotaxime). However, any antibiotic can predispose to colonization by C. 
difficile, including metronidazole and vancomycin, which are used to treat CDI. The use of multiple antibiotic 
agents, high doses of antibiotics, and increased duration of treatment can all contribute to the risk of 
developing CDI. 


RATIONALE: 
Correct Answer: 


* Use of any antibiotic can contribute to CDI, except metronidazole and vancomycin - Any 
antibiotic can predispose to colonization by C. difficile, including metronidazole and vancomycin, 
which are used to treat CDI. 


Incorrect Answers: 


+ The most important risk factor for developing CDI is antibiotic exposure - Antibiotic exposure is 
the most important risk factor for acquiring CDI. The associated risk is highest during treatment and in 
the first month after antibiotic use, but may persist for up to 3 months or longer after discontinuing 
antibiotics. 


* Antibiotics that are frequently associated with CDI include clindamycin and fluoroquinolones - 
Antibiotics that are frequently associated with CDI include clindamycin, fluoroquinolones, broad- 
spectrum penicillins (e.g. ampicillin, piperacillin-tazobactam), and broad-spectrum cephalosporins (e.g. 
ceftriaxone, cefotaxime). 


Increased duration of antibiotic treatment can contribute to the risk of developing CDI - The use 
of multiple antibiotic agents, high doses of antibiotics, and increased duration of treatment can all 
contribute to the risk of developing CDI. 


TAKEAWAY/KEY POINTS: 


Antibiotic exposure is the most important risk factor for acquiring CDI and the use of multiple antibiotic 
agents, high doses of antibiotics, and increased duration of treatment can all contribute to the risk of 
developing CDI. Antibiotics that are frequently associated with CDI include clindamycin, fluoroquinolones, 
broad-spectrum penicillins (e.g. ampicillin, piperacillin-tazobactam), and broad-spectrum cephalosporins (e.g. 
ceftriaxone, cefotaxime). However, any antibiotic can predispose to colonization by C. difficile, including 
metronidazole and vancomycin, which are used to treat CDI. 
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The correct answer is: Use of any antibiotic can contribute to CDI, except metronidazole and vancomycin 
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